We studied gill parasites of Prochilodus lineatus in the San Javier River, which is connected to the Middle Paraná System (Santa Fe, Argentina). In 25 specimens, the parasite prevalence in branchial organs was 92% and the average intensity was 8.3 parasites/infested fish. The parasite community showed no dominance of any taxon, but the family Dactylogyridae represented 60% of the community. We found a significant association between Tereancistrum curimba and Dactylogyridae specimens. The prevalence of the parasites T. toksonum and T. curimba was higher than what has been recorded in the floodplain of the Upper Paraná River, Brazil, demonstrating that the geographic distribution of parasites belonging to Tereancistrum genus is thus expandeing.
Introduction
The San Javier River is a second-order stream that has a marginal position in the alluvial valley of the Paraná River being a direct receptor of the Chaco-Pampean tributaries. In this section of the alluvial valley, the Cayastá Provincial Reserve extends over an area of approximately 300 ha, limited by the Paso del Tigre stream and the San Javier River, about 80 km to the north of the city of Santa Fe (ROZZATTI; MOSSO, 1997) . Extensive wetlands develop in this area presenting different types of connection with the river bed and their dynamics are closely associated with hydrological fluctuations.
The species "sábalo", Prochilodus lineatus (Valenciennes, 1836) (Pisces, Curimatidae, Prochilodontinae), inhabits rivers and associated lagoons of the Paraná River-Río de la Plata region in Argentina, Brazil, Paraguay, and Uruguay (LÓPEZ et al., 2003; REIS et al., 2003) . It is the most abundant ichthyological resource of the lower Río de la Plata Basin in Argentina, where it also plays a key ecological role. The species abundance can be explained both by its capacity to feed from the organic detritus of sediments (the main source of organic matter in the system) and by its successful reproductive strategy, which is closely adapted to the system's natural regime of flood pulses (ESPINACH ROS; SÁNCHEZ, 2007) . Various studies have been carried out on the "sábalos" of this region, including an analysis on their age and growth (CAROZZA; CORDIVIOLA DE YUAN, 1991) and a report on their parasites, focusing on the populations of the North Salado River (DE MARCO, 2006) .
The aim of the present study was to determine the diversity of gill parasites in P. lineatus in the San Javier River, Middle Paraná System, contributing towards the knowledge of the host-parasite relationship in native species.
Materials and Methods
Sampling was carried out in a marginal wetland that is directly and permanently connected to the Paso del Tigre stream (31° 13' 32" S and 60° 10' 23" W), during the low (July and December 2006) and high (May 2007) water phases (Figure 1 ). Different fishing methods were used to capture the specimens (gillnets with meshes of 50, 70, 80, 105, and 120 mm openings and drag nets with cod-ends) located in the littoral areas of the lentic environments associated with the San Javier River, in the Cayastá Provincial Reserve (Santa Fe).
The fishes thus obtained were identified, measured and weighed in the field. Then, the whole heads were removed for analysis in the laboratory and were fixed in 10% formaldehyde. In the laboratory, the opercula were extracted and the branchial arch complex of P. lineatus was separated. Each part was thoroughly examined. The branchial filaments were dissected and examined individually. Parasites were removed under a stereoscopic magnifying viewer and were preserved in 70% alcohol, in order to perform the usual helminthological techniques, including preparation with Hoyer's solution and staining with Gomori's trichrome (EIRAS et al., 2003) .
The data recorded were analyzed in accordance with the criteria postulated by Bush et al. (1997) and Rózsa et al. (2000) . Total and taxon parasite prevalences and mean intensities were calculated. The existence of dominance in the parasite community was evaluated, and statistical tests (χ 2 and Fisher's association) were applied for subsequent analysis on this. 
Results and Discussion
The sample of Prochilodus lineatus was composed of 25 specimens with an average standard length of 27.8 cm (20-37 cm) and average weight of 653 g (310 g-1,290 g). The parasite taxa identified are shown in Table 1 and the prevalence, mean intensity, and mean abundance of each taxon are shown in Table 2 .
Even though gill ectoparasites may not directly cause the death of hosts, they may affect the energy assignment pattern in many ways, through altering reproduction, respiratory rate and behavior, thus enabling lesion formation and consequently making them more vulnerable, increasing the predation risks (THATCHER, 1991; DOMITROVIC, 1998) .
From examination of the branchial organs of P. lineatus in the Middle Paraná environment, the total parasite prevalence was found to be 92%. This can be considered to be quite high, since previous studies on juveniles carried out in another river of this basin reached only 23% (DE MARCO, 2006) . Thus, this prevalence reflects the environmental conditions of the study site and is a function of the number of infested hosts; it is also influenced by external factors. Therefore, the encounters between hosts and parasites in their infectious stages, the number of host species available and other local factors strongly determine each particular situation in relation to the environment (POULIN, 2006) . Most of the fish in these lentic environments were caught under low water conditions, which would bring about a higher degree of confinement of these fish; this would explain the higher infestation in cohabiting specimens.
In contrast, the intensity of infestation is determined by processes that are inherent to the fish and the parasite, such as the relative size of infestation site and parasite size, which constitute density-dependent factors that determine a certain tolerance range. Hence, the infestation intensity can be studied as an intrinsic property of the species intervening in each interaction (POULIN, 2006) . In the present study, the mean infestation intensity was 8.3 parasites/infected fish, i.e., slightly higher than what was found from studying of the gill ectoparasites of another fish common in these systems, Pimelodus albicans (Valenciennes, 1840) (Pimelodidae), in which the mean infestation intensity was 7.43 (CHEMES et al., 2008) .
Most Neotropical monogeneans belong to the family Dactylogyridae, and in general are not highly pathogenic (BOEGER et al., 2006) . A wide range of dynamic processes are generated during the interaction between the monogenean and the host fish, been determined by the colonization dynamics of the parasite, the specificity of the host and the immune response of both of them. Monogeneans cause cell hyperplasia and mucus hypersecretion in the host and, at the same time, they have to resist the production of immune responses, in order to ensure their own reproduction. Therefore, the seriousness of pathogenesis caused in the fish is directly proportional to the intensity of parasitism (EIRAS, 1994; BUCHMANN; LINDENSTROM, 2002) . In the case of the present data, the mean infestation intensities of Tereancistrum toksonum Pavanelli, 2004 and T. curimba Lizama, Takemoto and Pavanelli, 2004 , were low. This was concordant with the healthy appearance of the branchial complexes, showing that these ichthyoparasites had little or no pathogenic manifestation on the specimens of P. lineatus.
The results demonstrated that the species found are similar to those identified in the alluvial valley of the Upper Paraná River, in Brazil, thus broadening the geographical distribution of Tereancistrum that was described by Lizama et al. (2004) . The whole community of ichthyoparasites of P. lineatus did not show any dominance of any given taxon (C Simpson = 0.238), even though the family Dactylogyridae stood out through representing 60% of this community. A significant association was found (Fisher p= 0.0405) between T. curimba and Dactylogryridae specimens, without association with Ergasilidae copepods. This situation had previously been recorded in the alluvial valley of the Upper Paraná River, in Brazil 2004 , 2005 .
In previous reports from Upper Paraná River, there were also observed differences in the parasite prevalence. The values for T. toksonum and T. curimba were notably lower (5.3 and 22.8% respectively) than in the present study (Table 2) 2004 , 2005 .
The present study provides primary information about the ichthyoparasites of P. lineatus in the San Javier River (Middle Paraná System, Río de La Plata basin, Argentina). In this way, it constitutes an initial contribution that subsequently can be expanded by studying the spatial distribution of these parasites in the branchial filaments, as well as the pathological conditions that they generate in their hosts. New data will be necessary for a better comprehension of specific composition of this parasite community, its host-parasite interaction and of its role in the dynamics of these environments.
